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Research question:  What is the impact of state 
corporate income taxes on innovation, as measured 
by patents and R&D?

Examine (staggered) tax rises and cuts across states 
and relate them to firm/year variations in 
innovation, where tax exposure determined by 
location of corporate headquarters. Mostly treat tax 
changes as exogenous, but also use electoral 
outcome information as IV.

Find strong effects for tax rises, weak/no effect for 
tax cuts. Stronger for patents than RD.
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Theory

 No analytical framework to aid interpretation.  How 
should corporate tax (CT) affect investment?

 CT affect both marginal return and marginal cost:

(1-τ) MPR = (1-τ) (1-λ) p(r+δ-Δp/p)

If RD expensed/no RD tax credit, CT has no effect.   More 
generally, the effect of CT depends on tax provisions 
which may affect firms in different ways.

 Existing estimates suggest R&D demand elasticity =-1. 
Translate the empirical estimates into implied elasticity 
as a “reasonableness check”.
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Theory/Measurement
Tax rates

 What tax rate is conceptually appropriate? Does it 
depend on whether the tax effect is due to 

1) cash constraints in financing innovation (short run, 
inter-temporal substitution)

2) demand side profitability calculations (long run)
3) Decision to patent out of stock vs  invest new flow 

 statutory vs effective tax rate
 Does a change in max rate affect any/all firms? Can 

authors compute impact on each firm using 
simulated tax rates? How are state-level R&D tax 
credits incorporated?
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Measurement

 Tax changes viewed as transitory or permanent?
Effect on investment and patenting decision depend on the 
expected path of tax rates. Estimate dynamics of tax 
changes for “long run” value.  One needs  time structure of 
costs and revenues to construct appropriate measure.
(could differ across industries – pharma vs software)

Critical to how we expect tax changes to impact behaviour, 
especially innovation investment as opposed to short run 
patenting. Some investment modelling with patent 
selection element would help.
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Measurement

Patenting
 Dependent variable = total firm patents (observation 

unit = firm/year), and only tax changes in location of 
corporate headquarters.  Why not use firm/state/year 
as observation unit?

 Depends on how is liability for corporate taxes 
actually distributed under the law?  Consolidated 
accounts in some/all states?
 E.g., state tax credits apply are based on location 

of the relevant R&D.  Bloom, Schankerman & van 
Reenen (ECM, 2013) use inventor location to 
construct firm-level credits. Does this apply also to 
state corporate income tax?
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 Magnitude of tax effect looks plausible. Authors estimate 1.5 point 
increase in tax (=22% change) increases patents by 3.3%, so 
elasticity = 0.15.  Mean state tax 6.8%, federal 29%, so implied % 
change in overall tax rate is 5.5%. Implies tax elasticity of 0.6, which 
seems in line with estimates of R&D demand elasticity (≈ 1).  More?

 But timing is problematic.  Impact of tax increase felt only in t=2, 
very quick for patents (qua innovation). Why does it immediately 
dissipate?  Adjustment costs dictate smoothing investment.

 Is there a fast impact on patenting decision on existing stock of 
innovations and slower impact on flow of new innovations?

 Crucial to pin down the timing of the effect, not currently done. 
This is the key to interpreting the impact as on patenting decision 
or innovation investment decision.
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 More on timing and dynamics: Permanence is key

 It all depends on whether tax rates (changes) are permanent or  
transitory.  If a tax change is transitory, estimates imply a 
permanent and immediate change in level of innovation.  If 
expected to be reversed, then a one time change in level.  All 
this needs to be examined carefully.

 Empirically, for tax changes (eventually) reversed, impact  on 
growth rate of patenting/RD is all in year 2 and twice as large as 
effect for tax changes not reversed.  Indicates importance of 
perceived permanence of tax changes, but puzzling why 
transitory changes have bigger impact – suggests impact on 
patenting propensity/timing.

 Using R&D/Assets or ln(1+R&D) yields more symmetric effect, but 
still immediate and fully dissipated in one year.  Very puzzling.  
Implied R&D demand elasticity is far smaller than other estimates.
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 Asymmetry of impacts problematic
No effect for tax cuts, strong effect for tax rises. Hard to explain 

theoretically.  Unless there is asymmetry in dynamics of tax changes.  

 Using R&D/Assets or ln(1+R&D) yields more symmetric effect for 
tax cuts and increases. But still the effects are immediate and fully 
dissipated in one year.  Very puzzling. And the implied R&D 
demand elasticity is far smaller than other estimates.
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More on Unbundling the Tax Impact

 Heterogeneity of impact across firms within a sector?
Estimate MTE [Galasso, Schankerman & Serrano (RAND, 

2013) or Galasso & Schankerman (QJE, 2015)

 Does the average tax impact vary across sectors (e.g., by patent 
reliance, which might suggest patenting, not innovation)?

 Small vs large firms (measure of cash constraints)
 Across firm: tax impact larger for small firms (though  

Compustat data, so no very small ones)
 Over time: tax larger when cash constraints are more 

severe? 
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 IV requires political outcomes to be independent of unobserved 
(current/recent) state shocks affecting tax changes (unobserved 
state demand/cost conditions).  Not entirely  convincing. 

 Don’t understand the hypothesis that firms with higher simulated 
marginal tax rates should react more strongly. Depends on form of 
the tax changes -- i.e. is it to max or infra-marginal rates?

 Nice placebo test about taxes that should not matter (e.g. personal 
income) in fact do not.  

 Small point: Median # patents =0.  Work with count model and/or 
add dummy for patent=0 observations. Also try limiting to firms 
with patents>0.
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In summary:

 Important question, careful attention to identification, though 
issues remain. 

 Results interesting, but the timing asymmetry of tax effects 
(increases matter, cuts do not) remain puzzling.  Serious question 
about whether impact is innovation or selection into patenting. 
Welfare implications are completely different. Need a two-
equation setup to address this, and a model to help us 
understand more clearly.  

 Short vs long run impact: Is the measured effect inter-temporal 
substitution or long run?  Need more attention to dynamics of tax 
changes and an investment model to help sort this out. 

12


	�����Discussant Comments��“Do Corporate Taxes Hinder Innovation?”�by Mukherjee, Singh and Zaldokas��by�Mark Schankerman�London School of Economics��CEPR Conference on Entrepreneurial Finance, �Innovation  and Growth�October 2014�
	�����������Research question:  What is the impact of state corporate income taxes on innovation, as measured by patents and R&D?��Examine (staggered) tax rises and cuts across states and relate them to firm/year variations in innovation, where tax exposure determined by location of corporate headquarters. Mostly treat tax changes as exogenous, but also use electoral outcome information as IV.��Find strong effects for tax rises, weak/no effect for tax cuts. Stronger for patents than RD.�����
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004b006900720073007400750075006e0020006a00610020007000610069006e006f00740061006c006f006900680069006e0020006d0065006e0065007600e4007400200074007900f60074002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


